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(54) X-TYPE METAL PHTHALOCYANINE COMPOSITION, ITS PRODUCTION AND 
ELECTROPHOTOGRAPHIC PHOTORECEPTOR USING THE SAME " ' 

(57)Abstract: 

PURPOSE: To obtain the title composition having a specific X- 
ray diffraction peak and excellent stability by adding less than 
equal amount of titanyl phthalocyanine to free phthalocyanine 
and stirring the mixture to effect crystalline dislocation. 
CONSTITUTION: A free phthalocyanine of formula I (XI through 
X4 are halogen; n, m, I, k are 0 to 4) is combined with less than 
equal amount of titanyl phthalocyanine of formula II and they are 
stirred to effect crystalline dislocation whereby the subject 
composition which is composed of 100 pts. wt. of X-type free 
phthalocyanine and less than 100 pts. wt. of titanyl 
phthalocyanine and shows strong peaks at Brag's angles (26=b 
0.2° ) of 7.5, 9.1, 16.7 and 17.3 in X-ray diffraction spectrum 
with CnKa radiation source. 
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^1-92905 
^1(1989)4^148 

X3rCa5»E2: 5 T §33* H|- B *«SR,«£SC; AihP^ 
mSia»»E2 5TB 33* I ^■ B JflttE3a:^tfc 

1 iwbB*«5i«!^si:^a:rt 

Xm«|S«i2S 5 T S 7 » 1 -9 



1 . »w<osiai 

;? ffi j: V t n s t> n: « 7 ? n « )fe «c 

(1) $ □ J/T'- > lOOBlKt, 9^ 
^ z:n/V ^ a z.y iooai [»«-f* 0 0 . 

7.5, 9.1 . I6.r <ej:tf 17.3 K:5!H>aSflf 

(2) »9HRlR:7'^iy SA/CiSt-T. 971 + 2 cm-» 
fi^Xf 965±2 CB-' t:«j6M4?RiR$^0. 

955±2 CS-«6-J:tf 950±2 Ci-< C ttIS » ft^ift 
«iS€:^3>^(>Nn««(1) Ci;dtt<0X3l^iliS;B 

(3) Mft«7 41 □ •/ 7.=^ VIC. Rl»4«7J»aV 



U«)«Ci:«Sttfr«XJBJi«jH7 3tQ*/7 

(4) »?5«^ Wi:«?5»Ii« t «StfJS^:^HS 

3gaift«7 4» ai'7->tt«%«i*»i:UT 

s <f c «• tt <t -r « a ? ^ SI at )t ft . 

(5) «?3l^^ffl^:■«!f»«ffi<!:%^Cf«79K/s 
7->tX)BSl*B7*aj/7:z>6>e;S4X 

(6) ?^$:;A/7^ Qi^7->#, CukaS-Sgi 
t«-'6XISa»f:i'^5'h/U(c:*>(.xx. 7=pr/ y 

nm (2tf±o.2 «> © 27.2 ica^oiifff tr 

jb»'D9.f »,fca 24.1 CRtfiWift 

®lfftf-i7'«-fty«^5r-;i,75taj/7=.>{t 
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»9 , n 6 CO B « IC H A * « J<6 flt © W « /!»^ « A. T 

iin*T-«N(i!ffttn«:7iia*/7->ft§l!5 
©*T- 7eOnisa±0OK!ft5l«C«3<.>T«!S{)t*,T^ 
■r ft S HD t L; T tt . X jft 4 « 7 4i Q V 7 - > , 
£»»B:?4»ai/7 = V» A^J?A/7 5ioj/7^V 

ffl»»ailK6'<fc(/lVlR(Dfe«€-i*iilv&]RtT-& 
5ia*y7=:>K:M-S-«XKtUT. WAKftW 

88 57- 2ni49%ii«, rnisr- i4»745J5ft«R, m 

59- 38254 ^liffi, 1159-44054 « , |S| 59 

- 30541 <§4i«, IS1S9-319S5 ^ fg , (b]59- 
lB6959^4i«/ii:X^»*. O L Jj; 6 . , 



?5cn¥2-:;720(;- (2) 

5V S « C $ T- )K aa K * o !« <* iS5 !{:• S t ^ -> T 

* T a , 

C©fi?|tt»/i:y|f «««« t OTtt, ttJR. 

ai^7 y > Hit f^>RS«, -I- >Ky >jR&jR 
e«s 7i>Qi'7-vjKga, ±7h + y>ip. 

^JSJtpJQSnTO^a, 7.i^7ij /;?S 

try y 9 AReiRttS»g1tXrBI(ST-»atf 
» fe « tt S jffi S lb /j; B 0 < , ft^ O M )§ (JB T- ^ ?ij T- 

rt5 JB tt T- as a . 

C new U , 7 4« D J/ 7^ >M a « l.t . SOOnn 
OT>glxTl>ai:^X6ft. tt?jfi'j(CM 9? |5fl R /js 



S3J!!a)t»=£j«E43n, C W ^ Ifi § S!B)t<* 
tbTtt. «#IS7-5rn->7:^> (tniWISSe- 
1«2639^a«l> iP-f>J/'7A7iS»o>'7-> (t3f 

SOOnaJX ± © 5 a S H W IC ^^ T (C !SS IK (tt 

8 ^ + » a S.O S U T a , 

«lf SKSIt4iT W « t) jftttffijB . 

tSoT. ajg, X?I?, ej^03 J;-5'&:^^S£«tSS 
ro|Sa»a/ ^l»8?57- 14!453^affi. «(»na3 52- 
6300gii«||lCrsffn«» J; -5 C . 7 4»Q>'7-> 

« U T «. . 
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»*tc:. 3t#«1tttOfit^«Hl»H?B 3,357,989 
^ (19S7) IC5^? n*XIB«5&K7^ n->7-> 



1* ra ¥ 2-2720U7 (3) 
SB6*RWW, X3B,*a4K7i>ai^7-V TOO 

MasJi, •?-i»r.A/7$a->7^> locsaauw 

T.feip/3:i9, A'OCuk5*»jai:-r2>X«(lslirr 
J^/^^ h ;KC«t>T , 75 y ^^ftK ( 2 d ±0.2 
tt) 7.5. 9.1 . 16.7. 17.3 (Cav^laUfff- 

T, 971±2CB-<, 965±2 CB-« (C IS « 

955±Z CB-i . 980± 2 CB-< IC»taW/j 



&B7-S»ai/7->tc«UTraa«Trof^5t^fl/ 

« t « R » » aij t * & ?5HfB c © fr> r , 

«8i9f2*tW/)^?^-5»-;i/74iai/7:i>i:X»/«S 
« 7 5» □ -> 7 - > Jb' 6 'S: * X 7 □ 7 

ai/7:i>tt, C u k a sSiffit ^ a,x»a»f :i 
'^j^hn/ca5fc>T, y-=py l 2 6 ±0.2 s ) 

27.2 iCgiiz(Dmmt:-^'S:^[^. ft.O 9.7. 
2<.1 Ct5ffiW&(35ff ir-^'^^^ «,f-ir - ;i/7 
5«P5'7:i><td*ISaTa5SCt4tfigtT 

*R9J«CfB(.>6n*Ma«75rai/7z:>tt, 



-laa [ I J ; 




X' . x2 , x3 . x" tts^asiwc 

*RWC«t>6n««ias|7iinj/7:^>©d 
5, »Ctfa«=£>Ott, /HSB7 4i a */7:i >, 

«*«i?aa7iiaiy7i>©j:ut-5ns©ia^ 

h-mt&tD [ 7 ^ai^7-'^ it^Msi ( 1963*) t|> 
t: X 7 • -I - if - ( F. Hosep) t X . h -7:^ 
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( A. Thomas) lC,fc o T^ffnte ot jS - 
KfeB7^ai'7->. 9- 9 z.n,y it a i/7 z. y 
<DWi&iSt>f$lf8lia58- 23854 ^ R (C 3 n fc J: 

7 /u a - » « tji T d « t « 5 © :^ as » vg, . 

-f y r □ f;i/7/U3-;u9<D7A/a -^UI, 7t 

tKD77V. 1.4-557f*+^>«?oi-r A/«, 
2-x h + 5*1 y -yu. H.N-i;>f- 

MB44- 14106 8ii|g, 11046- 42512 « H tC 



S) TaSMTft, (2>oJe(OSH-C«tt-J-2.. (3)X 

«s<oacAS£ttoa54x»B«-i9«ctt, ^fi<, 

»Ji»m, flN3!r»<0flinft:BM«»>S^4lc>S 



ffl!nT2-2720(;7 (4) 

r=^-©Sa<D5 'J ViriHl^tCU^ 7 y ^.-/v;. 

a < tft»s nfc o s ffi * c t a IS 4 )tai^ 

o»K«iaR7«ai/7->«»ftfoaE>flDfl:^W 
«ia;5tti:UTa<«JSnfc75'fK'^-:?T-f 

f-*i;i/7ii a2'7->©aaiK:j;*x»jS«lfe 
/H?-^-!r|vV. 7-C h V^fOJ-^- h h ;n 

&«7^ia*/7-V lOOaaSBJCWUT lOOffia 
ffittTT^t), 15«C 50 a«aJ«T-e»* C t J!>5 

4f*L/t^. cnttttia»«a©/i:«>ox»iuifa 

sow, ^^•-A/7*Di/7:L>/)5*.<i^at« 

S fc » T » * o 

iI©J:^K:UT»6nK:X3ejjR^«7iiQ'>7 

->aa«jtt, x»iijf;i/«c^7 hn/«c«fc>T , r 

9 y ir«K ( 2 ±0.2 a > 7.5. 9.1, 16.7. 
17.3 tcav>El&ftr-i?tqlU, X»©Rtt*<I 

- ^ , W-9\-^\R2.^i; \- H,iZt}i,^r M, 971 ± 
2iM-', 965 ±2£«-«ici«aM;isiR*5;u, 
955±2o«-', 980± 2c»-« tC tt^aft^ifeiaiR^ 



JliSflOOX»«fe«7^»a5/7->'tt. 955 ±2 




> ( TiOPc) , ^5»-n/^na7^nj/7-> 



A/^;u. -y-VK^A/. SPEX^^u, 

T S . 



»ia¥2-2720i;7 (5) 
cn6^^^ir./u7^a^/7->(bSft«, M 

T * * , 

S^7->«-«tt?fcT*7?5*i: UTtt. ^-(Dft 
^: T- a 5> . 



nutxisisii/f:^'^^ h/uxrcu ka^-isajK^L/fc 

iTftK ( 2 ^ ±0.2 a ) T- 9.7- , 

24.1 • . 27.2 • («A) t:s»a^j%?soN tr- 

X «I3« A' 5r feiOt). *»W<OXJBil 
^«7 5^Ot^7:::><0teaS^^b^Ca:L^■rn=&ffi 

U±CDcfc'5iCUX»6nfc??/£<t^n/cXJgftl 
4«7^^5/7->lB««l€•ffl(r^T»^¥S!S^ 
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Clt^r^;^. X3BlRftjB75! Qi/7->«aijS 

— m'Mm u x-mm * «-7^ a •> 7 - > « « » x w-^ 

- :$'«fii:(DtBIHHT^ W 8 6 «> />> -6 J: 3 C . 



u cr - ;l/ 7 ^ ^ - ;u ^ ;}< ij 7 _ ( 7 X 

:^«ffiDB, '>U5'>«8IB, X;K4 5/(1111. V a 
-/U7-t4i-'7U, ?Ky 7^ i; Q- h 7iy 

7nyzt~A,, /-Ku tr- A/ir □ 'J K v^oiftnitai 

*«iB^i^ 100® a 96^(1:, »lEL/<« 40 SB 



?*ra¥2-:f720«7 (6) 

T 40 - 200'C> 1O«-60$racDieHT»lt* 

«^ / W > t U T JE 16 ^ « ffi BB /)^ 5 JS « T- 

5 'So * U N-tr - A/ /I ;U/'» */ - A/ , ;K«Jtr 

y^a-<>, t > ^ □ > f > , i?57nn/A;> 
tf >»(^)»#ijSKib*«. 71rh>. X^^ui^ 

y-yu, jc^ry-yu, -< v r p a' y - od 7 
^J-yi/W, «»x^yi/, ;^ ^^'/u t ay ;l/7'S<^x 

5>.i;7f=^:-9->x^U>^»j3-;u-ty>(^;u 
^K. M.N-i;':?^ ^yi/7f h 7 ^ KSflD7^ h'W, 

iBtcjgiBi^tta ttT»«$n^„ »W»M«!iMw 

5r 2.4, 7- h y - h a - 9-7yu;f 
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L/y>. 2.4.5. 7-ir h -7 h a - 9-7 ^U7f U / 
2.d, 7- ^ y h □ - 9->^-> 7-/ :>if'U>7;i/PM/ 
y>, 2.fl.5.7-x h D^^+^V h V. 2.4.8- 

y^7v>. M,N->>7 1 -A/t K7t?/-3-;)<^ 

y X V-10-X ^;u7 X y 4^ tt5?> . 

^ / a: > X 7 iJ/ X t K - N. N- V 7 X :i )U C K 7 
>. D-5?X^;i/7^ y'^>X7>U-f t K-N-OE - 
:f 7 ;i/ - N- 7 I - t K ^ V > . C n 5? / 
> X 7 ;u T t K - K, :7 7 X - /U t: K ^ v > , 
2 - ;^ ^ >u - 4- i? ^ > ;l/ 7 ^ y a: > X 7 x t= K 
- r - I ^ - r - a: > V" ^ 7 y u t: K 7 y > • 



2-:j< 4-i? /s; > ;i/7 ^ y a: > X7 yi/-r c K 
- r - r a t';u - r - ^ > y f- 7 ;u t K ^ r 
2->c f-;u-4.-:;/>;>5;;u7 ^ y a;>X7A/t 
cK-r.r-5?7x-;i/t: K7 v>. e-x^A^)? 

^l//'iV'-;u-3-/iib1?4=5^7/l/-?t K-r->cf 
r- 7 X t K7y >, i-'s: > v;u- 1.2. 
3. 4-T h ^ t: K a 4= y U > - 6- ;l/ .r^ 4f ^ 7;uf 
t K - r . 1 • - V 7 X - ;L/ tr K ^ \/ > . 1 . 3. 3- h i; 

>^;U-r>Kl^->-C0-7;!/xC K- N.N-v 7 

i-;utK7y>, p--;?xf-;u a;>x7;i/x t K 
-3-:>c^A/A;vX^7y»jy>'-2-tKl7V">» 
0) t K^V'vsi. 2,5-tra ( p-vx^;l/7^ y 7 
i-yi/) ~i.3,4-?f4=-9--^7y-;u, 1-7 I --/u 
-3- (P'5;x^;u7^y ;u) -5- {d-;^x 
^ A/ 7 ^ y 7 I - ;u ) f ^ > . 1 - C 4-- y u 
vi/(2) ) -3- ( D-i>x f-;u7 ^ y >^ f- y ;u ) - 5- 
( p-v i^;u7 ^ y 7 I -71/ > tr^v'y v, 1- 
[t:"ut?;u(2) ) -3' ( p-t? x ^/i/7 ^ y g 
/t/ ) - 5- ( p- 5;? X ^ ;l/ 7 ^ y 7 X - ;u ) f 7 -y 
>. 1- C6-)* h 4=5/- tr 'J i?;K2) ) - 3- ( D-v 



x'^ji^T ^ y jL^ij ju) -5- (p-i?x^A/7^y 
7 X - tr-^VJ V. 1- C tr 'J v7K3) ) -3- 
( p-:2; X 7 ^ y :x ^ ;i/ ) -5- (o-5^xf';u 
7^y7i-;u) f^w>, i-(t^yi?;K2) 3 
-3- ( p-i;x^;i/7^ y 7.9- v )u) -5- ( p-i?x 
^yi/74y7i-A/) tr^vjv. i-(t:yi?A/ 
(2) ) -3- (p-vxf-/u7^y /u) -4-;>< 
^ ;b - 5- ( p- 5? X 71/ 7 ^ y 7 X - /u ) tr ^ \/ 'J 
1- ( tru 5^^1/(2) ) -3-( oc - ^n/-Q-*? 
xf'JV7$.y:if-^j)\/) ~5- (p->'x^;u74y 
7 X - cr7*/u >. 1-7 I -/I/-3- { p-;?x 
^;i/7^ y A/> -4-:>(f^;L/-5- (p-$?xf- 

A/7 ^ y y X =.n/) tf7W>. 1-7I-A/-3- 

(a-/^>5?/L/-p-:?x^A/7^y>^^UA/) - 

5- ( P--5>X^A/7^ y 7 I :z;u> -6-tj^^v^y>, 

:^ tr a cr-^yj >s<z)t::7y>» 2-(p-5;x 
^A/7 ^ y /u ) -B-5?x^A/7^y '^vx 

5f4=t^-V-n/. 2- < D-5?X^«/7 ^ y 7 I -A/) 

-4- (p-5?x^;i/7^y7i-/i/) -5- (2-^n 



Stt. 2' { 0-v X^A/7 ^ >/ U ) -6-vX 

^ ;u 7 ^ y > V ^ 7 V/ " ;u I? 7 y - ;u ?Px fc 
tr:^ (4-i;x^;u7^ y -2-:>( ^^1/7 I ^ 
;i/ ) - 7 X - ;u iS» > ^ CO I- y 7 'J - ;u :?( 5» V 
fee*. 1.1-t:::^ (4-M.H--:;x=^A/7^y -2-;?< 

^^U7xz:;U) ^r5i>. 1,t.2.2-T h ^ =t=a 
( 4-H,H--:?> 5^/1/7^ y -2-:>«^^U7 I -/I/) X 

^ > W <73 y 7 y - /!/ 7 ;u /7 > > 1 . 1 — 7 i ^ 
:?7x-;L/7^yx^u>'ffco7f-;L/N> 

«ibS?». 4.4'-3->C ^;i/7 I ::::;i/7 x -Jl/7^ 

yt7i-;mcDhy7y-ii/7^>»1bSM5. 
7}?y -H-tr- A^^/u/^y- Jt? y tr-^i/tr u> 
/K y t: - ;u 7 > h 7 1 > . ?k y - 7 y 5? > 
;Ky-9-t:-;u7ix;u7>h^t>. fu>- 
m A^ ^ 7 /u T c K W 88 . X ;l/ /J ;u /-^ y - ;b ;rwi/ 
A7;uxt:K»lffi. jjcy^^A/7 x:^;ui/y u> 

u > - -f yu 7 ^ ;u 7 >t 1/ y =1 > . mb /j K ^ 
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l»■^cffl^^5n««l!ltt, s/yavwM. irhv 
MB. «f u y f-;uy ij I/- h . .ifyfifbe- 



o-7iiai?-kij;i,(BASFttM) lOOffi 
BISECT ZOOT;^ 10 bbjm» . Sisse, 

^ly-A/. ii,«-v;x f-yi/,i5;uA7^ K. N-j<f-;u 

«flft«7 5 aj/7c>rft*ci*«ttbte. 

«r4W5affil1T»fc)SaR7iSrQi^7^>iaS 

« 0- 5 "cc^ai L/fc . Bin ( 95 %mm) 20 

Stt*. Cn^BHl/, KC7/U»y. 5r y - 
K V(CT»t»«|«*lTt>, ttJdO, WW7U-i» 

— > T- ® o fc , 



ffBB? 2-2720157 (8) 

«tttfa±'i^Oe«T-7>y - 3-hBS-«|«14 

i:UTtt, ^-<a>5. :^-<a>6B. :^^□>n. 

n^itt-(o >s<7)7-'L'3-n/Rif5tt,-tf 7^ K, 
» -tf -r > , y :^ 71/ 7 /u 3 - ;l/ , c h □ tr ;u □ 

-7.. Xf-U/>-7i'y/UK3;K'JT-. tfvf^ 
4>. rSBJ <!:»'&©ttW«ClKt3'9<7)Jil,>ISK), 



0-7*Q2?^hyA/ 20.4 Wx Hffl1bf^*> 

T-sffi^^ y y > SO an*T- zoo-ct^T 2 bhw 
is«, «('>T2%*l^^b:^^y':7A*s«T•«» 

71? h>. N-^f-A/fay K>Ti^H»«, «i 
mi's 9-9-l\fy^a*^7=.l/ (TiOPc> 
21.3 flB4»r£,-*«»fl!)X»BIJfa*»3ac, 

ilR«»B«l3-C»fc?-^r-A/7 5Qi/7->2 
400BO)*:*4n: » r? < 19 tit A L , VfifiUr;: 

->« i-sffifv/t. ±iA«i(]!>xttiitffa«ai5 gi 
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7- > 2 B€-x h 7 t KO 7 7 > 1»0aStfei«) 5 
•5 ft: , 

7->ifi«ii)«- 10.5 asffrt. ^©x«@ifffgi 
t. 



WI!n¥2-2720B7 (9) 

^n*;t< V 7 5 H«ffi ( WUttS : CM-BOOO) 
«S 0. 5iai3l^|i2nft:7/l/^«C, W^t 0.3imit^ 
«>J:^t:K^|5U, 19-^1/75 / 'KVXJ77 

I -/be K7'/V1 »«-*'J - h (E9 

cn$ff«e»isiijt8ll (liin«titt.«(: 
EPA-8100) tCTW««E-5kV, n«5 1ux . ^ 

X«EM1 jrlQWlC. X]^i(&n7irai/7-> 
e f£« A/ ^ /l/ICTfF lit U. n»<DKt)tilL' 

e ( M^it^Ufi : BL-1 > 12 las^m^. los^g 
*«8«1T-»teX»Jiftm7i'ai/7->ia« 



7-> O.SBt*, ^Az-^-A/MKCf'VijaW: 
1200) l.Sffitx t KD7^>' 50 JBtitIC, 

rt. 

- h Ute7/l/5»MiC 0.2j«t)i«. j:-!>icttft U, 
Xli«1&nffilCUTf^«iL/ft:X}^j|ll£K75i 

IR««»«2-C»fc*||4«74»ai'7-> 10 
»i:X^IR£B7 j> □i/7-> O.SBS&CR»ii& 



«5«C*QT»fc9^5t;iA'74ra5'7->2Blt 

A/ 1 f- ;u -ir f» V 500» icx >j - tu, UNI/ 
fc. 4a«!)©X»@Jff@|*3fl7aiC^t-. 

3l^««f^HU, 1$1i«fflEU/^. ^eOD^SI^a!! 

EWSiSW 1 t'»fcSSa7 4i 05/7- V 10 
tttD!lMia)e«3T-Wfcf^4i-A'7i«QV7->' 

741 ai/7:: 4/«»OX»@l!fr 

a*jB8at:,Ti-j-. 

JSC, XJtW 1 tragic UT«?5H!Stit<** 
fPMU, iBSbJi:. ^ © IS « * « 1 5 IC S T . 
ttKffil 1 

BlWKatt 2 -CftfcJiiB? # n5/7-> 10 
aBiX»«l4«7 5» □i'7-> 1 aj«»s«-/u 
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tCJ:*XJe»&«7^« o i/ 7 r: safe 

ars«*T-, loot;, 5 B»iiiotti/T t»tsacoi6 
Iff T-iamsicasair*:: ttj-cs. »ie. 

S IC » « 1i ft ft S S )g X JB M a 7 ^ Q 
J' 7 - > i: A/ 7 5» a V 7 - > © ffl «it* « 



S 1 gI«s||iS|fij T t:j;*XJg!RS)H7^« Q-^7 

*xiEsi^si7 f □i/7->e«%ro^jnaasi::c 

'^i' h/l/H, »3BB)RP4»liSffl 3tC.fcft*{fl« 
«)-7^4i-n'75» ai/7->WX»@lffa» ffi4iSI 
«JS)KI9jaff!3«CJ:ft^4i-/l/74ia->7->05 

!S»jft*yscoxea»f0, »5a«:DSMs/®w4 

•C<;:«)9^5':::/b74i Qi/p^V® X»ia«@, « 
6 H tt JS(««ai«| 5 C J: « f- $ 51 a -> 7 - 

VOXHIltffa, RTHttSSBM 5CJ:ftX»«l 
Sfl75in5/7- >fi«R«BC!>XI8ig»Ta, ^80 

«^«t»l6tCd;^X)e«Sa75f a5/7:r 

?*) © X « @ W g . SB 9 B tt tt « W 1 tc J: 3, jRifeiR 

7* Q2/7^>©X«ll}/fEI, »lOEl(ait«(9n 
fcj:*«Rafl7 4i QS/7-><^«>|>«iR:xy«c^^ 

VUBI, Wng|ttX}B«I^M7^ai/7 = >ICJjTr 
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